INTRODUCTION
Growing evidence suggests that job loss can lead to increased probability of illness and premature death (1) (2) (3) (4) (5) (6) (7) . This raises the question of whether unemployment benefit programs, which aim to alleviate the financial stress of job loss, could themselves have unintended consequences for health. If the detrimental health effects of unemployment are in part due to income loss and financial insecurity, unemployment benefits may offer a mechanism to prevent or reduce some of the negative health effects of job loss. Although unemployment benefit programs are not explicitly designed to improve health, a number of recent studies have demonstrated that social policies not motivated by health concerns, such as the earned income tax credit, US welfare reform and the food stamp program, have both positive and negative consequences for health (8) (9) (10) (11) .
The US Federal-State Unemployment Insurance Program provides temporary wage replacement for eligible workers who become unemployed through no fault of their own. Each state operates its own program but must follow certain general rules established by the Federal Government relating to coverage and eligibility. Most research on this program has focused on impacts on earnings, consumption and unemployment duration (12) (13) (14) , but few studies have examined potential health consequences.
Identifying the effect of unemployment benefits on health is challenging, however, due to strong selection into job loss as well as unemployment benefit receipt and duration. Individuals in poor health are not only more likely to experience an unemployment spell than comparatively healthier workers (15, 16) ; given strict eligibility requirements to qualify for benefits, they are also likely to differ from unemployed non-recipients in a number of key characteristics associated with health, such as income and education (17, 18) .
While some studies suggest that unemployment benefits may ameliorate some of the negative health effects of job loss (19) (20) (21) , prior studies have not accounted for preexisting differences between benefit recipients and nonrecipients. A potential concern is therefore that benefit recipients are a priori in comparatively better health than their non-recipient counterparts.
In this study, we use 20 survey waves of the Panel Study of Income Dynamics (PSID) from 1984 to 2009 to investigate the impact of unemployment benefits on the probability of reporting poor health after job loss. We test this hypothesis in various model specifications (including propensity score matching and two-stage least squares) that aim to adjust for the bias arising from pre-existing differences between benefit recipients and non-recipients. While neither approach can fully establish that unemployment benefits have a causal effect on health, these methodological approaches partly address concerns of selection in earlier studies. Findings may be useful for policy makers and health practitioners considering the potential health implications of future reforms to unemployment benefit programs and similar social protection policies.
BACKGROUND
Unemployment benefit programs may influence the health of displaced workers through several mechanisms. In the short term, benefits compensate for the loss of earnings associated with job loss and smooth consumption during unemployment spells (12) . This may enable workers to purchase health-promoting goods and services such as healthy food and health insurance coverage, as well as reduce some of the psychosocial stress associated with financial losses. On the other hand, unemployment benefits may reduce the marginal incentive to search for a job, increasing the incidence and duration of nonemployment (14, (22) (23) (24) . This could lead to skill depreciation and negative career effects, which may be detrimental for health in the long-run.
A small number of studies have examined the impact of unemployment benefits on health. Rodriguez used data from the United States, Germany and Britain and found that unemployed workers receiving different types of government entitlement benefits (including unemployment benefits) reported similar health status as full-time employed workers, suggesting that such support programs can buffer the health effects of job loss (Rodriguez 2001 ). Other studies have reported protective effects of government entitlement benefits for depression symptoms among unemployed women (25) ; poor self-rated health among minimum and medium skill level jobs (21) ; and poor mental health among unemployed workers in Spain (26) . While most of these studies find a positive association between unemployment benefits and health, a key limitation is the lack of attention to selection.
Job losers do not automatically qualify to receive unemployment benefits, but rather, must meet several monetary and non-monetary eligibility criteria (27).
Displaced workers must also file claims with state unemployment benefit agencies to receive benefits. An implication is that not all eligible displaced workers actually claim benefits. In fact, unemployment benefit programs in the United States have historically had low take-up rates, with 34.8% of the unemployed applying for benefits in 2005 and only 23.9% actually receiving benefits, according to data from the Current Population Survey (CPS) (18) . 51.9% of the unemployed who did not apply for unemployment benefits did so because they believed themselves to be ineligible; 17.8% did not apply because of reasons related to attitude, lack of understanding or other barriers; and 5.3% reported that they did not apply because they were retired, ill or disabled.
Because of eligibility rules and the need to apply for benefits, several important differences arise between unemployed individuals who receive benefits and those who do not. Compared to non-recipients, unemployed workers receiving unemployment benefits are more likely to be educated, higher-earners and to have previously received benefits (17). This selection makes it particularly challenging to establish whether unemployment benefits have an impact on health. prior studies have not fully accounted for these pre-existing differences between benefit recipients and non-recipients. A potential concern is that benefit recipients are in comparatively better health than their non-recipient counterparts prior to receiving benefits. Recent studies circumvent this problem by exploiting variations in state unemployment benefit program design (28, 29) . However, these studies did not incorporate information on receipt of benefits at the individual level, making it unclear whether receiving unemployment benefits plays a critical role in the causal pathway linking job loss and health. The present study aims to shed light on this question and address some of the limitations from previous studies by applying multiple modelling strategies using a longitudinal sample representative of the United States population.
METHODS

Data
We use data from the PSID, the longest running longitudinal household survey in the world, which collects data on employment status, demographics, and (34), we also used the state unemployment rate for the working-age population calculated from the CPS.
Methods
We estimated linear probability models (results were similar for logistic regression models) to estimate the effects of unemployment benefits on self-reported health among the pool of unemployed working-age respondents, controlling for individual characteristics, including health status and household income prior to job loss, as well as state characteristics. To test the robustness of our results, we estimated two alternative models that aim to further account for pre-existing differences between unemployment benefit recipients and non-recipients.
First, we implemented one-to-one nearest neighbor propensity score matching models (35) . Propensity score matching is a statistical matching technique that seeks to create treatment and control groups comprised of individuals that share comparable observable characteristics. We match each unemployment benefit recipient in the PSID sample to an unemployed nonrecipient that shares similar individual level characteristics in the year prior to job loss (as described above) and was unemployed during comparable 
Model results
Exhibit 3 summarizes the main results of two models that estimate the effect of unemployment benefit receipt on the probability of reporting poor health (full results from all models can be found in Appendix Table A1 )(36).
Simple unadjusted linear probability models that control only for poor health in the year before job loss suggest that receiving unemployment benefits is associated with a significant reduction of 4.6 percentage points in the probability of reporting poor health (Data not shown). In a linear probability model that controls for poor health in the year prior to job loss, marital status, race, education, household size, age, gender, household income in the year prior to job loss, state unemployment rates and state and year fixed effects, the estimate remains consistent, indicating that receipt of unemployment benefits is associated with a 4.7 percentage point significant reduction in the probability of reporting poor health (95% Confidence Interval: -7.5, -1.8) (Exhibit 3, column 1).
< Exhibit 3. Estimated effects of unemployment benefit receipt on probability of poor health, main model results> A potential concern is that ex-ante differences between unemployment benefit recipients and non-recipients could bias the results, even after controlling for observable individual and state-level characteristics. We therefore estimated propensity score matching models. This left us with a matched sample of unemployment spells that does not reveal significant differences between the unemployment benefit and non-recipient groups in observable individual characteristics in the year prior to job loss (Appendix Exhibit A2)(36). The standardized bias is reduced considerably across the sample and across all covariates (Appendix Exhibit A3 and A4) (36).
The second column of Exhibit 3 summarizes estimated effects of unemployment benefit receipt based on the propensity score matched sample. Using this matched sample of benefit recipients and non-recipients, the fully-adjusted linear probability model indicates that unemployment benefits reduce the probability of reporting poor health by 3.0 percentage points (95% Confidence Interval: -6.6, 0.5). We find no statistically significant difference in the estimated effects of unemployment benefits between the two models shown, since the 95% confidence intervals estimated from the propensity score matched sample fully overlap with those estimated using the full sample.
As an additional robustness check, we estimated two-stage least square models that examine effects of unemployment benefits among those whose likelihood of receiving benefits is influenced by the fact that they lost their Our objective was to examine whether unemployment benefits may potentially influence the health of the unemployed. Yet, the pre-existing health, wealth and educational differences between benefit recipients and non-recipients are themselves policy relevant, as they indicate significant inequalities in access to benefits.
Unemployment benefits smooth consumption and provide an opportunity to search for suitable new employment (12, 37) . Therefore, the observed socio-economic differences between benefit recipients and non-recipients are themselves of concern as they suggest that the program disproportionately benefits socioeconomically advantaged workers more than it benefits vulnerable workers from lower socioeconomic status.
Unemployment benefits may affect health through income by helping to maintain consumption patterns or reducing financial stress, or through time by subsidising leisure.
Income is a well-known health determinant (38) ; there are a multitude of ways by which income could affect health. 
